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Application No. JP6-3040 dated 11 January 1994 
[Name of the Invention] An insulated box 

[Summary][Objectives] This invention is to offer a method for reducing the heat absorption 
of an insulated box in the interest of energy saving in refrigerators, by using a structure of a 
packing without magnets, and an electro-magnet, which minimizes the gap between the 
insulated door and the insulated case, and reduce a force required to open the door. 
[Structure] An insulated box comprising an insulated door with a soft packing in the inside 
perimeter, an electro-magnet and switch for the magnet, and 

an insulated case with the recessed edge in contact with the afore-mentioned soft packing and 
the flange which attracts the electro-magnet, 

an insulated box comprising an insulated door with a polarity changeable switch for the 
electro-magnet, and an insulated case with the recessed edge in contact with the afore- 
mentioned soft packing and the flange with the concealed an electro-magnet which is part of 
the afore-mentioned pair of electro-magnets, 

an insulated box comprising an insulated door with a thin plate-like soft packing on the inside 
perimeter, and an insulated case whose flange seals the door when the box is closed. 

[A detailed account] 

[0001] [An Industrial Application] This invention concerns insulated boxes of refrigerators, 
display cases, etc. 

[0002] [Conventional technique] In recent years, a reduction in the overall heat absorption of 
an insulated box has been sought in the interest of energy saving in refrigerators. Thus, an 
improvement in the insulation between the insulated door and the insulated case has been an 
important technique. 

[0003] An example of the insulated box mentioned above is to be described, using diagrams. 
Figs. 5-7 are examples of a conventional insulated box using chloroethylene magnet packing. 
(1) is an insulated box body. (2) is an insulated box with an external steel shell. (3) is an 
insulated door. (4) is a magnet packing attached to the inside perimeter of the afore- 
mentioned insulated door (See Fig. 5) The. magnet packing (4) comprises multiple air 
chambers (10) and several fins (11) attached to the Air Chamber (10). (See Fig. 6) The air 
chambers (10) are partitioned with approx. 0.5 mm thick walls (9), which are placed between 
the Anchor (5) attached to the insulated door (3) and the Base (6) of the Anchor, between the 
Magnet Chamber (7) and the Magnet (8) inside, between the upper side of the afore- 
mentioned Magnet Chamber (7) and the (Anchor) Base (6). The magnet packing seals 
between the insulated box (2) of the refrigerator and the insulated door (3), preventing the 
cooled air inside the refrigerator from escaping outside. (See Fig. 7). The gap between the 
insulated box (2) and the insulated door (3) is approx. 10 mm minimum. 
[0004] The heat conduction rate of the magnet packing in the direction of the insulation is 
about 0.08 kcal/mh deg C. The heat absorption is approx. 20 - 30 % of the total absorption of 
the insulated box, which is very important as is the improvement of the insulation of the 
insulation material (12) in terms of energy saving. There have been some insulation 
improvement measures e.g. reduction in the thickness of the magnet packing (4), increase in 
the number of air chambers (9 sic.) in recent years. 



[0005] For instance, a 400 litre four door refrigerator absorbs some 100 kcal/h of heat with 
the temperature difference of 40 deg. C between the outside and inside of the refrigerator. 25 
% of the total heat absorption (=25 kcal/h) goes through the magnet packing (4), a significant 
amount. If this 25 kcal/h can be reduced to 0, the electricity consumption of this refrigerator 
(JISO can be reduced by some 5 KWH/month. The publication of JP58-174689 described 
how three to four afore-mentioned air chambers (9 sic.) had improved the insulation. 
[0006] [Problems this invention is to solve] Measures to improve the insulation by reducing 
the thickness of the above magnet packing (4) can reduce the total heat absorption of the 
insulated box by 10 %. However, if the thickness is reduced too much, the elasticity of the 
magnet packing (4) becomes too little, which will allow a gap between the magnet packing 
(4) and the insulated box (2) in the case of a warped door (conventionally +/- 3mm), causing 
poor sealing and increasing heat absorption. If the magnetic force of the packing (4) is 
increased in order to enhance sealing, another problem of too much force being required to 
open the door makes the idea impracticable. If there is too great an increase in the number of 
air chambers (6 sic), the number of walls (9) also increases, thus increasing the 
chloroethylene resin ratio in the direction of the insulation, which increases the resin heat 
conduction, resulting in an increase in the heat absorption. 

[0007]In short, the reduction in the heat absorption of a insulated box using the afore- 
mentioned magnet packing (4) was limited to only approx. 10 %. 

[0008] This invention attempts to offer an improved insulation box (1) for a refrigerator by 
improving the insulation between the insulated door (2) and the insulated case (2) without 
increasing the force needed to open the insulated door (3), thus reducing the heat absorption 
of the insulated box (1) via the magnet packing to the limit (approx. 20 - 30 %). 
[0009] [Measures taken to solve the problems] The insulated box of this invention comprises 
the insulated door with a soft packing in the inside perimeter, an electro-magnet and switch 
for the magnet, and the insulated case with the recessed edge in contact with the afore- 
mentioned soft packing and the flange which attracts the electro-magnet. 
[0010] The insulated box of this invention comprises the insulated door with a soft packing in 
the inside perimeter, an electro-magnet and switch for the magnet positioned opposite the 
hinge of the insulated door, and the insulated case with the recessed edge in contact with the 
afore-mentioned soft packing and the flange which attracts the electro-magnet. 
[00 11] The insulated box of this invention comprises the insulated door with a soft packing in 
the inside perimeter, and an electro-magnet and polarity change able swi tch for the magne t, 
and the insulated case with the recessed edge in contact with the afore-mentioned soft 
packing and the flange with the concealed electro-magnet which is part of the afore- 
mentioned electro-magnet. 

[0012] The insulated box of this invention comprises the insulated door with a thin plate-like 
soft packing on the flat surface of the inside perimeter, and an electro-magnet and switch for 
the magnet, and the insulated case with the recessed edge in contact with the afore-mentioned 
soft packing and the flange which attracts the electro-magnet. 

The afore-mentioned door and the insulated box flange are sealed with the thin plate- like soft 
packing in between when the box is closed. 

[00 13] [Action] This invention 1 can offer improved insulation between the insulated door 
and the insulated case by minimizing the gap between the insulated door and the insulated 
case, and by making a perfect seal with the soft packing. This is made possible by allowing 
the electro-magnet to attract the insulated door to the contact part of the flange of the 
insulated case, and by allowing the soft packing of the inside perimeter to fit into the recessed 
edge of the flange of the insulated box, 

[0014] It can also offer improved insulation between the insulated door and the insulated case 
by minimizing the gap between the insulated door and the insulated case, and by making a 



perfect sealing with the soft packing. This is made possible by switching on the electro- 
magnet concealed opposite the afore-mentioned hinge doing away with a magnet right 
around, thereby allowing the electro-magnet to attract the insulated door to the contact part of 
the flange of the insulated case, and by allowing the soft packing of the inside perimeter to fit 
into the recessed edge of the flange of the insulated box. 

[0015] It can also offer improved insulation between the insulated door and the insulated 
case by minimizing the gap between the -insulated door and the insulated case, and by making 
a perfect sealing with the soft packing. This is made possible by allowing the electro-magnet 
to close and to attract the insulated door to the contact part of the flange of the insulated case, 
and by allowing the soft packing of the inside perimeter to fit into the recessed edge of the 
flange of the insulated box. The afore -mentioned electro-magnet is polarity-changea ble and 
t herefore the insulated door can be opened or closed without force by simply switchmg over. 
[0016] It can also offer improved insulation between the insulated door and the insulated case 
by allowing close contact between the insulated door and the insulated case, and by making a 
perfect seal with the soft packing. This is made possible by allowing the electro-magnet to 
attract the insulated door to the contact part of the flange of the insulated case, with the thin 
plate-like soft packing in between. 

[00 17] [Actual Example] Actual examples of this invention are given below using Figs. 1-4. 
[0018] The details of the same structure as a conventional case explained in Figs. 5-7, are 
omitted using identical numbers. 

[0019] 13 is a soft packing material used in the inside perimeter of the insulated door (3). It is 
made of an elastic material of heat plastic resin foam e.g. soft urethane foam, silicone foam, 
chloroethylene, styrene; width of the cross section is 5 - 15 mm and thickness is approx, 10 
mm. The heat conductivity of this soft packing (13) is approx. 0.03 kcal/mh deg. C. 
[0020] 14 is the electro-magnet installed in the outer circumference, and connected to the 
switch (15), and the wire (16). The electro-magnet (14) can be activated/inactivated by the 
action of the switch (15). (17) is the flange of the insulated case (2). (18) is the recessed edge 
of 2 - 5 mm in depth, which will be in contact with the soft packing (13) . (19) is the part in 
contact with the electo-magnet (14) 

[0021] In this structure, when the user attempts to close the insulated door (3), he closes the 
insulated door (3) manually, and turns the switch (15) to "On". The electro-magnet (14) is 
magnetized, and attracts the part (19) of the flange (17), allowing the soft packing (13) to fit 
into the recessed edge (18) and presses the insulated door (3) against the insulated case (2). 
[0022] The gap between the insulated door (3) and the insulated case (2) can be minimized to 
about half the conventional gap (approx. 5 mm). The heat conductivity of the soft packing 
(13) is about 30 % of the magnet packing (4). These two factors can contribute to a 15 % 
reduction in the heat absorption of the insulated box (1). That is: in the case of the afore- 
mentioned 400 htre four door refrigerator, the heat absorption can be reduced from 100 kcal/h 
to 85 kcal/h. This translates to a possible energy saving of about 3 KWH/month. 
[0023] The soft packing (13) is designed to be pressed to 5 mm (half the thickness) against 
the recessed edge (18) by the electro-magnet, ensuring a perfect seal between the insulated 
door (3) and the insulated case (2) even in the case of the insulated door being warped up to 
+/- 3 mm. Once the switch (15) is turned off, the electro-magnet (14) is inactivated and the 
s oft packing (13) bounceds back, making it easy to open the door without force. 
[0024] As the gap between the insulated door (3) and the insulated case (2) is minimized 
fiirther by compressing the soft packing (13) harder, the insulation is more improved. 
However, if the insulated door (3) is already warped +/- 3 mm, the compression of approx. 5 
mm is the maximum. 

[0025] As seen above, an insulation improvement is obtained by allowing the soft packing 
(13) of the insulated door (3) with the electro-magnet (14) to press against the recessed edge 



(18) of the insulated case (2). 

[0026] The details of Actual Example 2 are given below, using Fig. 2. 

The details of the same structure as the example explained in Figs. 1, 5-7, are omitted using 

identical numbers. 

[0027] (20) is a hinge by which the insulated door is hung on the insulated case (2), allowing 
the door to swing open. (21) is the electro-magnet fitted opposite the hinge. 
[0028] In this structure, when the switch^ 15) is turned on, the electro-magnet (21) is 
activated, and attracts the contact part (19) of the flange (17). The insulated door (3) is closed 
against the insulated case (2) by pressing the soft packing (13) into the recessed edge (18). 
[0029] In the conventional refrigerator, the magnet (8) was installed right round the insulated 
door (3). The electro-magnet (21) is installed opposite the hinge, not on the side of the hinge, 
nor on the top and bottom. This allows the soft packing (13) of the inside perimeter to 
contact the recessed edge (18) of the flange (17) of the insulated case (2) most effectively, 
doing away a magnet right round. 

[0030] As a result, the gap between the insulated door (3) and the insulated case (2) is halved 
from that in the conventional refiigerator (approx. 5mm). The heat conductivity of the soft 
packing (13) is some 30 % of that of the magnet packing (4), thus the heat absorption of the 
insulated box (1) has been reduced by 15 %. 

[0031] In other words, in the case of a 400 litre four door refrigerator, the heat absorption can 
be reduced from 100 kcal/h to 85 kcal/h. In terms of energy saving, approx. 3 KWH/month 
can be gained. Furthermore, the electro-magnet force allows the soft packing of the insulated 
door (3) to press against the recessed edge (18) some 5 mm (compression of the packing to 
half the thickness), ensuring a perfect seal between the insulated door (3) and the insulated 
case (2) even if the insulated door (3) is warped up to +/- 3mm. Once the switch (15) is 
turned off, the electro-magnet (14) is inactivated and the soft packing (13) bounces back, 
making it easy to open the door without force. 

[0032] As the gap between the insulated door (3) and the insulated case (2) is minimized 
fiirther by compressing the soft packing (13) harder, the insulation is more enhanced. 
However, if the insulated door (3) is already warped +/- 3 mm, the compression of approx. 5 
mm is the maximum. 

[0033] The electro-magnet (21) is installed opposite the hinge, not on the side of the hinge, 
nor on the top and bottom. This allows the soft packing (13) of the inside perimeter to 
contact the recessed edge (18) of the flange (17) of the insulated case (2) most effectively, 
doing away a magnet right round. 

[0034] The details of Actual Example 3 are given below, using Fig. 3. 

The details of the same structure as the example explained in Figs. 1-2, 5-7, are omitted using 
identical numbers. 

[0035] (22) is a polarity-changeable switch, and (23) is a pair of electro-magnets which are 
fitted into the insulated case (2) and the insulated door (3). 

[0036] In this structiure, when the switch (22) is turned to *'Close", the pair of electro- j 

magnetsr23) is activated to S-N, or N-S, exerting a magnet ic force between the insu lated door 

(3) and the insulated case (2) to close the msul ated door (i). When the switch (22) is tumed to 

" Open", the pair of electro-magnets (23 ) is activated to S-S, or N-N, exerting a repulsive ^ 

f orce between the insulated door (3) and the insulated case (2) to open the insulated door (3). 
' ^ ^ 

[0037] This can offer an improved insulation between the insulated door and the insulated 
case by minimizing the gap between the insulated door and the insulated case, and by making 
a perfect seal with the soft packing. This is made possible by turning on the pair of electro- 
magnets (23) to "Close", thereby allowing the electro-magnet to attract the insulated door (3) 
to the contact part of the flange (17) of the insulated case (2), and by allowing the soft 



packing (13) of the inside perimeter to fit into the recessed edge (18) of the flange of the 
insulated box. The afore-mentioned electro-magnet (23) is polarity-changeable and therefore 
the insulated door (3) can be opened or closed without force by simply switching over. 
[0038]When the switch is turned to "Close", the insulated door (3) is closed, allowing the soft 
packing (13) to fit into the recessed edge (18) and the insulated door (3) to press against the 
insulated case (2). The gap between the insulated door (3) and the insulated case (2) can be 
minimized to about half the conventionat gap (approx. 5 mm). The heat conductivity of the 
soft packing (13) is about 30 % of the magnet packing (4). These two factors can contribute 
to that of a 15 % reduction of the heat absorption of the insulated box (1). That is: in the case 
of the afore-mentioned 400 litre four door refrigerator, the heat absorption can be reduced 
fi-om 100 kcaVh to 85 kcal/h. This translates to a possible energy saving of about 3 
KWH/month. 

[0039] As seen above, a pair of electro -magnets (23) with the polarity-changeable switch (22) 
can offer an improved insulation between the insulated door (3) and the insulated case (2) by 
allowing the close contact between the insulated door (3) and the insulated case (2), and by 
making a perfect seal with the soft packing (13). The afore-mentioned electro-magnets (23) 
are polarity-changeable and therefore the insulated door (3) can be opened or closed without 
force by simply switching over. 

[0040] The details of Actual Example 4 are given below, using Fig. 4. 

The details of the same structure as the example explained in Figs. 1-3, 5-7, are omitted using 
identical numbers. 

[0041] (24) is a metal frame which provides a flat surface for the inside perimeter of the 
insulated door (3) on the side of the flange (25) of the insulated case (2). The frame is made 
of a square metal bar (5 mm in thickness) and welded with a degree of plane less than +/- 0.5 
mm. The electro-magnet (14) is welded in the metal frame (24). (26) is a thin plate-like 
packing (approx. 1 mm in cross section) made of soft urethane foam, silicon foam, heat 
plastic resin foam e.g. chloroethylene, stylene. The flange (25) has no convex/concave 
surface. 

[0042] I n this structure, when the user attempts to close the insulated door (3), h e closes the 
i nsulated door (31 manually, and turns the switch (15) to "close". The electro-magnet (^i4j is 
niagnetized, and attracts the part (iy) ot the flange (17), allowing the soft packing (26) to 
contact the flange (17) and the insulated door (3) to press against the insulated case (2). 
[0043] The gap between the insulated door (3) and the insulated case (2) can be minimized to 
about +/- 0.5 mm, the afore-mentioned degree of plane, as the frame (24) provides a flat 
surface on the flange (25) side of the insulated case (2) of the inside perimeter of the insulated 
door (3). In practice, the insulated door (3) can be in contact with the insulated case (2) with 
a thin plate-like soft packing (26) (1mm in thickness) in between. 

[0044] This means the gap of 10 mm in the past can be reduced to 1 mm, thereby reducing 
the heat absorption of the insulated box (1) by approx. 20 %. In other words, the gap between 
the insulated door (3) and the insulated case (2) can be reduced to a limit of 1 mm, using the 
frame (24). That is: in the case of the afore-mentioned 400 litre four door refrigerator, the 
heat absorption can be reduced from 100 kcal/h to 80 kcal/h. This translates to a possible 
energy saving of about 4 KWH/month. This is a better insulation between the insulated door 
(3) and the insulated case (2) than Claim 1. 

[0045] The metal bar frame (24) provides a flat surface on the flange (25) side of the 
insulated case (2) of the inside perimeter of the insulated door (3), thereby allowing the 
insulated door (3) to contact the insulated box (2) with the thin plate- like soft packing (26) (1 
nam in thickness) in between to achieve a dramatically improved insulation between the 
insulated door (3) and the insulated case(2). 

[0046] [The effect of this invention] As explained clearly above, according.to Claim 1, this 



invention has a soft packing in the perimeter, and comprised the insulated door with the 
electro-magnet and the switch for the magnet, and the insulated case with the recessed edge in 
contact with the afore-mentioned soft packing and the flange which attracts the electro- 
magnet. It can offer an improved insulation between the insulated door and the insulated case 
by minimizing the gap between the insulated door and the insulated case, and by making a 
perfect seal with the soft packing. This is made possible by allowing the electro-magnets to 
attract the insulated door to the contact pmrt of the flange of the insulated case, and by 
allowing the soft packing of the inside perimeter to fit into the recessed edge of the flange of 
the insulated box. 

[0047] It can also offer an improved insulation between the insulated door and the insulated 
case by minimizing the gap between the insulated door and the insulated case, and by making 
a perfect seal with the soft packing. This is made possible by switching on the electro- 
magnet concealed opposite the hinge doing away with a magnet right round, thereby allowing 
the electro-magnets to attract the insulated door to the contact part of the flange of the 
insulated case, and by allowing the soft packing of the inside perimeter to fit into the recessed 
edge of the flange of the insulated box. 

[0048] It can also offer an improved insulation between the insulated door and the insulated 
case by minimizing the gap between the insulated door and the insulated case, and by making 
a perfect seal with the soft packing. This is made possible by allowing the electro-magnets to 
close and to attract the insulated door to the contact part of the flange of the insulated case, 
and by allowing the soft packing of the inside perimeter to fit into the recessed edge of the 
flange of the insulated box. The afore-mentioned electro-magnets are polarity-changeable and 
therefore the insulated door can be opened or closed without force by simply switching over. 
[0049] It can also offer an improved insulation between the insulated door and the insulated 
case by allowing the close contact between the insulated door and the insulated case, and by 
making a perfect seal with the soft packing. This is made possible by allowing the electro- 
magnet to attract the insulated door to the contact part of the flange of the insulated case, with 
the thin plate-like soft packing in between. 

[A brief account of figures] 

[Fig.l] A cross-section of the part concemed of the insulated box in Actual Example 1 of this 
invention. 

[Fig.2] A cross-section of the part concemed of the insulated box in Actual Example 2 of this 
invention. 

[Fig.3] A cross-section' of the part concemed of the insulated box in Actual Example 3 of this 
invention. 

[Fig.4] A slant view of the cross-section of the part concemed of the insulated box in Actual 
Example 4 of this invention. 

[Fig.5] A slant view of the cross-section of a conventional insulated box 
[Fig.6] A cross-section of a conventional magnet packing 

[Fig.7] A cross-section of the part concemed (A - A') of a conventional insulated box in Fig. 
5. 

[Legends] 

1 Insulated Box 2 Insulated Case 3 Insulated Door 

13 Soft packing 14 electro-magnet 15 switch 

17 flange 18 recessed edge 19 contact part 

20 hinge 2 1 electro-magnet opposite the hinge 

22 polarity-changeable switch 

23 a pair of electro-magnets 24 frame 
26 thin plate-like soft packing 
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[0 0 2 2] z.z.xmmi^^t.^m^2<Dm^u. 

S^MT^So O^D, t&fa4 0 OUy h;l'^^X4H 
TO?&;H£»Tf^. ^^<D \ 0 Okcal/h;^)^?:, 8 5kcal/h^ 

[0 0 2 3] ^^\Z. Wimmzt^±^mM&K^X^^^ 

ejfAr)^tS<fc'5tC (t^^D 2^0 1HiRS) bT^Syt 
ise), Sr^I3 3 a:^^^2CD|gWO'>-;P53^±TS&S 
?^SgffcD^^^^3!5tSffS^.^3^giltcfc5<hL';t^-^. 

c P ]^ L # 7^ b T ^ < il i: T ^ S V ^ ^ 381 m 
[0 0 2 4] ^nny^y^l 3^£t)0<i:JEfiSLrH^^ 
\ZfS.^ii^. ^IS?l]i3 3;&t±3inm®^H-oTli'St^S8TflC: 

[0 0 2 5] \^A±a:>mz. fmui A^^WLVitmrnm 
3-c, ^w^v^>^x2^wim,m2(Dm^i^\z^m 

[0 0 2 6] ig2tz*3Vi-c. m2(ommm^'^^t^. 
lai, m5'^mixmm\^'nimtLm-mmz^^^x\±. 

[0 0 2 7] 2o\mfmz^mw^2\zw.y)nnM^ 

CO 0 2 8] c:<z)S^lci$v^T. }%&M(Dmm^2^m 
s&X-f y5^6Bl 5^ "A'* (C-r-St, H^lS 2 1 ;?f^^;f3 
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[0 0 2 9} ^m^^^yhsi)m^m3<D±m\zm^ 
[0 0 3 0] co^m. m^M3Lmmm2<Dmmn. 

[0 0 3 1] ':>^D> Wim4 0 0 U i/ h)\y^^X4 HT 
OT^mm^V^t. 1 0 Okcal/hd^G) 8 5kcal/h^T 

mm 3 ch^^ii 2 (Disi^->-;pfi^^Ts^ L., 

co^^#*«^l^]il3^^Vti:"5i:b:t:©-&, X^u/^SP 
15^ IC-r ^ t . mas' 1 4 J&t^tlT 2 ^cr> 1 JBE 

ffi^tifc©:K/i^y=^^>;J?^i 3<D^nti^f^^tf^\zmmi^ 

[0 0 3 2] ^^n^^^>^i s^^-Dizmmvxmm 
m 3 tmmm 2 ©i^ra^/h^ < ^^:^f}mm^m<o\^± 

\Z:f3i^t^. ^I^P3)6^±3iiim^^^-3TVi^^aiTH^: 
[0 0 3 3] U;±c^«l(r. \z>>>m^±rmxf3i<\:::> 

[0 0 3 4] tS33Jc:fe^^T> H 3 c^|l5£^J<£^B^t"^o 

^1-^2. ms--m7xmmvrcmtm-m0SL\z^^^ 
xu. m-m^^i^Lx^<Dmmf3:wm^%m-r^. 

[0 0 3 5] 2 2\tm&^^X^^7.-<^y^mx^K^. 

2 3 }mmm 2 tmmm 3 \zmm vft-wzfs:^ ftmm 

[0 0 3 6] :L<D^'5Ummz:ii^^X. ^BX'iy^2 
2S tCt-^i:-^om^at:5 2 3;5^«S-N^^tiN 
-SffitcmYbbT»rl^lS2 t8frl^jP3tC?l:;^3Ati®,^, ^ 

s^P3;&t|^>3, mz ''m** \zr^tn<Dmm^2 3i!)^s 
-s^:ft}ti<-Nm\zmitvx. WTmm2hmmm3if^ 
K^v. m^m3i}m<o 

[0 0 3 7] Z>^0~^<DmMB2 3^ tCT^r 
i:lcJ;0, »rffiiP3$»f«i^2©:7^>v^ 1 7lcffi^;^ 

•\t. ^m<D^w^y^>'^fi 3m^^3<Dy'^>i^(Dm 

^1 8 tcS^^it^eiiT, ^I^K3 d:^5rl^^2 0raRi 



(4) #19^6-3 04 0 

n^o ^fc, KrSSSa:H2 3 7!r^®tt^g|T^^fc56S^I^ 
]^3^&Sf^^2tCgfl-r^e:^:i:f^^tC, X-f tv^^^JD 

[0 0 3 8] fcbfc^i-erJi, #;^/^:y^> 

if 1 3;$f^iin^i 8ti^£^L. wmB3^mmm2\zwv 
m-fxmm^^. ^^xWTmm3tWfmm2<Dmm\t. 

10 i:, W^nny^>^l 3(0^^^^^^^^/^^^^/^-^^ 

bxnm^ux'^^o t^rfa4 0 ou^yh;^^^^ 

X4 Sej^COl 0 Okcal/h;^^^ 8 5kc 

[0 0 3 9] e^±co^^c. fisi^^m-e^^x^y^2 
U3t,^im2<D^m^Winn^y^>^i st^^ecv- 

a-ffi^^T^afcJ^i^^p 3 ^mmm 2 \zmr^ ^ll 
mmz. v'^^mr>mx^z.Lx^mm3^iit:^ 

[0 0 4 0] ^4n:fev^T. ^AomMm^mm-r^. 
ig!i~^3. mb-miummiyfcmt.n—mmz'D^^ 
x\t.. n-mn^^vx^(Dmmf^mm^%m^^. 

[0 0 4 1] 2A\mmw3(D^n(D}!si^m2<D'7'7> 
-j2^m\z^^^^^it.^(D^mamw-x^r)^ x-^s 

30 Tcow^m^^mi^x^^^. ^tzMm:ui4\tw{^2A<D 
[0 0 4 2] z.<D^tfsimmz^\^>x. ^wM(o^mm 

J&T, ^^\Z^m'^^^f^EX7.^ 5S: "A" 

mfiSei 4dtfiai:^3Sit-^, 7 5>i^l7<^© 
^gB19tC®^L, ^W^^:/^>^2^i)^yy>i^l7 
40 (cagau, ^^Ji3^£E^|^i^2tcWUmtTI3j^T^o 

[0 0 4 3] ^^xmmm^3b.mmm2(r>mmt. 
2 4iim^M3(o^n(rimmm2(r>yv>V2 5MS:¥ 

miCbTV^^fcaC), tfrIH¥MJC±0. Smm^T^Ri&SJ: 
IIMti^^t^®CHA^/=^^>iif 2 6CDi^$ Imm 

So 

[0 0 4 4] :in^i, ^S^m\^mffm\^'^\m&Xf\^ 
^<T#SC<i:£5t*U, »rl^i®* 1 (Z)©I»M^£ 2 0 % 
jggSi^T^So O^r), 1^mm3tMW^2(Dm^^ 
50 W^2 4^&.'DX^m.0 1m^X^rsb^^t.X. mW^A 
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0 0 'J y V)V^ Hrco?^j^Tt^, ^5l$co 10 0 

kcal/li7!)^6 8 Okcal/h^TK^McofllJlS^tT^^o flSfa 

[0 0 4 5] l^^±co^tZ, ^M^^O^$=^2 4 7;it0?f^]!l 

3 twimm2momm^fSimm^m\^±^mf}m^n 

[0 0 4 61 

\z^n\'£. ^m\z^n/^y^>^^mv. mm^ 
ifj issfcM/ vy 4^ > I- ^ s-r ^ GD^ t mass IX sa-r ^ 

[0 0 4 7] ^ft,. }^>i^iimMm\zum\^it,nM^^ 
xn^z,t:\z^x>mMm^mfi^'^. ^mo^^^^vht/^ 
u<h^mmm^mm,mw<Dyyy-j^<D^ismz^is§'^ 

it. ^m(D^'^ny^>if^^^m^o:>y5r>-J(Dm^ 

[0 0 4 8] ^fc, "K" 
■ti:, !A-m<D^W^v^>!f^m^n(Dyy>z^(Dm^\Z 



(5) i|^^^^6-3 0 4 0 

8 

tmm\z. :^-( y^^^K>m:^^CL\z^r}ti^mt>'r 

[0 0 4 9] ^ft. mmmmis^An^ct\z^r}^m 

mi^<Dyy>i^\zmm^i±^^tf)^^^. m^Mtmm 
m<Dmm^^±\zi^'-j\^i^^ f)^'Dmm^^^(D'v. wrm 

mi} ^^mo:>~mmm\z^^f^mm:mi^(^^^o:>wt 
10 mm 

m2} i^^m(D'm2<Dmmm\z^n^mw^^<Dm'^ 
[0 3] ^mmm3<Dmm\z:^n^^w^^(^m:m 
[^4] :^%^mw.^o:>mMm\z^n^m^M^<r>m^ 
[OS] ^(D^^m^<DmmM 

a? m 

1 ^mm^ 

2 m^m 

3 wm 
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1 4 ^6^:5 

15 X-l-^y^fS 

17 yyyV 

1 8 la^gp 
30 19 ©;t^ 
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2 2 mE^^^^^T.-^ ^yf^SB 
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